[Physico-chemical mechanisms of organic acid transport in the apical membrane cells of the proximal kidney tubules in rats. I. Kinetic transport parameters and effect of the lipid phasic state on transport].
The kinetics of the transport of 3H-para-aminohippuric acid (PAH) and the influence of the temperature on the initial rate of transport were studied on the vesicles of a purified fraction of the apical membrane isolated from cells of kidney proximal tubules. The PAH transport is accomplished owing to the facilitate diffusion mechanism. The apparent Michaelis constant at 36 degrees C was equal to 7.0 + 1.0 mM, the maximum rate was 15 nmol/min on 1 mg of protein, the inhibition constant for the PAH transport by probenecid being 0.5 mM. At 22 degrees C the apparent Michaelis constant was drastically increased. When the temperature dependence of the initial rate of PAH transport into vesicles was replotted in the form of the Arrhenius plot, there was a turning-point of the line at 28-30 degrees C. The same turning-point is shown on the Arrhenius plot for temperature dependence of alkaline phosphatase activity (a marker enzyme for the apical membrane). The electron paramagnetic resonance spectra analysis of 5-doxylstearate-labeled apical membrane preparation reveals a thermotropic transition near 21-29 degrees C. It is concluded that the function of the carrier and the activity of alkaline phosphatase depend on the phasic state of membrane lipids; the normal function of membrane proteins is possible under the liquid-crystalline state of the lipid bilayer.